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There are two independent molecules in the asymmetric unit 
of the title compound, C 13 H 14 N 2 , in which the dihedral angles 
formed by the pyrrole and benzene rings are 83.63 (8) and 
87.84 (8)°. In the crystal, molecules are linked via pairs of N— 
H- ■ -N hydrogen bonds, forming inversion dimers, which are 
further connected by C— H- ■ -it interactions. 

Related literature 

For general background to the iminopyrrole unit, see: Brit- 
ovsek et al. (2003); Dawson et al. (2000); Kazushi & Hayato 
(2005). For pyrrole monoimine, see: He et al. (2009); Su et al. 
(2009«,6). 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
7mi„ = 0.973, r m „ = 0.988 

Refinement 

R[F 2 > 2a(F 2 )] = 0.051 

wR(F 2 ) = 0.149 

S = 1.03 

3981 reflections 

276 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



5729 measured reflections 
3981 independent reflections 
2530 reflections with I > 2a(I) 
R<„, = 0.022 



2 restraints 

H-atom parameters constrained 
A/w = 0.19 e A~ 3 
Ap mi „ = -0.16 e A~ 3 



Cgl and Cg2 are the centroids of the C7-C12 and C20-C25 rings, respectively. 
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N3-H3---N4" 


0.86 


2.30 


3.108 (2) 
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C1-H1A- -Cgf" 
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C14-H14---Cg2 iv 


0.93 
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Symmetry codes: (i) — x - 
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-z; (ii) -x, -y - 


- 1. -z + 2; (iii) 


— x+ 1, — y, —z\ 
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Data collection: APEX2 (Bruker,2008); cell refinement: SAINT 
(Bruker,2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

This work was supported by the Natural Science Basic 
Research Plan in Shaanxi Province (Nos. 2009JQ2006 and 
2010JQ2003) and the Scientific Research Plan Project of 
Shaanxi Education Department (Nos. 12 J K0620 and 2010 J 
K784). 




Experimental 

Crystal data 

C 13 H 14 N 2 
M, = 198.26 
Triclinic, PI 
a = 10.120 (2) A 
b = 10.400 (3) A 
c = 11.726 (3) A 
a = 79.138 (4)° 
P = 67.021 (4)° 



y = 88.154 (4)° 
V = 1114.7 (5) A 3 
Z = 4 

Mo Ka radiation 
II = 0.07 mm -1 
T = 296 K 

0.38 x 0.29 x 0.17 mm 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LX2269). 
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2-Methyl-N-[1 -(1 H-pyrrol-2-yl)ethylidene]aniline 
Bi-yun Su, Wen-Long Qin, Long Jiao and Jia-Xiang Wang 
Comment 

Nitrogen-based ligands containing an iminopyrrole unit have recently drawn much attention because of their flexible 
complexation to transition metals (Kazushi & Hayato, 2005). Being the typical kind of iminopyrrole units, bis(imino)- 
pyridine incorporated late transition metal catalysts have been investigated due to their antioxidant properties and 
outstanding activities for olefin polymerization. As a five-membered analogue of the pyridine ring (He et al, 2009), 
pyrrole has been frequently introduced into the skeleton of bis(imino)pyridine ligands to design new ligands and 
corresponding metal complexes (Britovsek et al, 2003; Dawson et al, 2000). As a part of our ongoing studies on 
mono(imino)pyrrole ligands (Su et al, 2009a, b), we report herein the crystal structure of the title compound, which 
crystallizes with two unique molecules, A & B, in the asymmetric unit (Fig. 1). 

In the title compound, the dihedral angles formed by the pyrrole and benzene rings are 83.63 (8)° in A and 87.84 (8)° in 
B, respectively. The imino N-C bond lengths in the two molecules are slightly different [1.275 (3) A for A, 1.278 (2) A 
for B, respectively] and indicate C=N character. Although the two molecules in the asymmetric unit are similar, some 
minor differences in corresponding bond angles are evident, most notably C-N(imino)-C of 119.54 (18)° and 119.24 
(17)°, for A and B, respectively. In the crystal structure, molecules are linked via pairs of N-H— N hydrogen bonds (Fig. 2 
& Table 1), forming inversion dimers. These dimers are connected by C-H— tt interactions (Fig. 2 & Table 1, Cg\ and 
Cg2 are the centroids of benzene rings in the molecule A and B, respectively). 

Experimental 

The reagents 2-acetyl pyrrole (0.1528 g, 1.40 mmol), o-toluidine (0.3000 g, 2.80 mmol) were placed in a 50-ml flask, 
after a few drops of acetic acid was added in, the mixture was subjected to radiation in a 800 W microwave oven for 3 
min and 2 min on a medium-heat setting. The reaction was monitored by TLC, and the crude product was purified by 
silica gel column chromatography (eluant: petroleum ether/ethyl acetate, 5:1 v/v), the colourless crystals of the title 
compound were at last obtained by recrystallization from ethanol (yield 0.1136 g, 40.91%). m.p. 396.5-398.9 K. Plate 
like colourless single crystals used in X-ray diffraction studies were grown in the mixture solvents of water and ethanol. 

Refinement 

All H atoms were placed at calculated positions and refined as riding, with C-H = 0.93-0.96 A, N-H = 0.86 A, and with 
£4o(H) = 1.2 U eq (C, N) or 1.5 U eq (C) for methyl H atoms. The positions of methyl hydrogens were optimized rotationally. 

Computing details 

Data collection: APEX2 (Bruker,2008); cell refinement: SAINT (Bruker,2008); data reduction: &4Wr(Bruker,2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
publCIF (Westrip, 2010). 
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Molecule A 




Figure 1 

Two independent molecules in the asymmetric unit of the title compound showing the atomic numbering scheme. 
Displacement ellipsoids are drawn at 30% probability level. H atoms are presented as a small spheres of arbitrary radius. 
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:Cg1 :Cg2 



Figure 2 

A view of N-H—N and C—H—iz interactions (dotted lines) in the crystal structure of the title compound. H atoms non- 
participating in hydrogen-bonding were omitted for clarity. [Symmetry codes: (i) - x + \, - y + 2, - z; (ii) - x, - y + I, - z + 
2; (iii) -x+ 1, -y,-z; (iv) -x, -y + 1, -z.] 

2-Methyl-iV-[1 -(1 H-pyrrol-2-yl)ethylidene]aniline 



Crystal data 

C13H14N2 
M r = 198.26 
Triclinic, PI 
Hall symbol: -P 1 
a =10.120 (2) A 
b= 10.400 (3) A 
c= 11.726 (3) A 
a = 79.138 (4)° 
R = 67.021 (4)° 
y = 88.154 (4)° 
V= 1114.7 (5) A 3 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 



Z = 4 

P(000) = 424 

D x = 1.181 MgnT 3 

Melting point = 396.5-398.9 K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1216 reflections 

6 = 2.3-25.2° 

ft = 0.07 mm- 1 

T=296K 

Block, colourless 

0.38 x 0.29 x 0.17 mm 



Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
T mm = 0.973, r max = 0.988 
5729 measured reflections 
3981 independent reflections 
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2530 reflections with / > 2a(I) 
R mt = 0.022 

^max 25.2 , 0 m [ n 2.3 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2a(F 2 )] =0.051 
wRiF 1 )^ 0.149 
S = 1.03 
3981 reflections 
276 parameters 

2 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Experimental. The purity and the composition of the compound were checked and characterized by Infrared spectrum, 
'H NMR spectrum, mass spectrum, as well as elemental analysis. IR (KBr): vc=n 1645 cm 1 . 'H NMR (400MHz, CDC1 3 ): 

3 7.36 (d, 1H, benzene ring aromatic H), 7.15 (t, 2H, benzene ring aromatic H), 7.88 (t, 1H, benzene ring aromatic H), 
6.90 (d, lH,pyrrole ring aromatic H), 6.71 (t, 1H, pyrrole ring aromatic H), 6.34 (d, lH,pyrrole ring aromatic H), 2.48 (s, 
3H, phenyl-CH 3 ), 2.25 (s, 3H,-N=C(CH 3 )-). MS (EI): m/z 197 (M + ). Anal. Calcd. for C 13 H 14 N 2 : C, 78.75; H, 7.12; N, 
14.13. Found: C, 78.22; H, 6.95; N,14.68. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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II- */U 


Nl 


0.37284 (18) 


0.91215 (17) 


0.19040(14) 


0.0510(5) 


HI 


0.4426 


0.9579 


0.1289 


0.061* 


N2 


0.34013 (18) 


0.93166 (17) 


-0.03844 (14) 


0.0507 (5) 


N3 


0.14266 (18) 


0.49423 (17) 


0.80750(14) 


0.0541 (5) 


H3 


0.0662 


0.5111 


0.8678 


0.065* 


N4 


0.16015 (18) 


0.41253 (17) 


1.04284(14) 


0.0498 (5) 


CI 


0.3590 (3) 
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h = -9^12 
k = -\2^\2 
/ = -10^14 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 2 ) + (0.0703P) 2 ] 

where P = (F 2 + 2F 2 )I?> 
(A/a) max < 0.001 
Ap max = 0.19eA- 3 
Ap min = -0.16e A" 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc [ 1 +0.00 1 xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.012 (3) 
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Atomic displacement parameters (A 2 ) 



W_ IP U* IP u 23 

Nl 0.0470(10) 0.0660(12) 0.0362(9) -0.0026(9) -0.0132(8) -0.0066(8) 

N2 0.0493 (11) 0.0624(12) 0.0430(9) -0.0007 (9) -0.0207(8) -0.0098 (8) 

N3 0.0512 (11) 0.0680 (12) 0.0406 (9) 0.0081 (9) -0.0185 (8) -0.0047 (8) 
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(12) 


A AACO /1 A\ 

U.UUDo (10) 


A AOA/1 

— U.Uz04 


/ 1 AA 

(10) 


A AAO 1 / 1 AA 

— O.OOol (10) 


Co 


A AC/I /I C\ 

0.UD4O (ID) 


A AAA /OA 

o.oyy (z) 


A AACC 

O.UoDD 


(15) 


n nl-jl /10\ 

—0.0131 (13) 


A ATA1 

— U.U3U1 


/"1 OA 

(12) 


A AAO. O /1 /I A 

—0.0033 (14) 


c / 


a A/i/11 m\ 
0.0441 (lz) 


A AA 17 / 1 /I a 

O.Uol / (14) 


A A/1 AA 

o.o4oy 


/"1 1 \ 

(H) 


A AAO C ( 1 A\ 

— O.OOzd (10) 


A A 1 AO 

— u.uiyo 


/1 AA 

(10) 


A A 1 A 1 / 1 AA 

—0.0101 (10) 


Co 


A AC) 1 /1 0%. 

O.UDZl (13) 


A A/; n /I c\ 
(J.Uol / (1 D) 


A ACOO 

U.UD /o 


P 1 ON 

(13) 


A AAO Q /"I 1 "\ 

— O.UUZO (11) 


A ATI 1 

— U.Uz3 1 


( \ 1 \ 

(H) 


A A1 A A (\ 1 \ 

— 0.U140 (11) 


Cv 


A A*7AA /1 AA 

0.0/0y (lo) 


A AO A /OA 

O.Ooy (z) 


A AC 1 O 

U.UD 1 5 


('I 1\ 

(13) 


A AAO C / 1 A \ 

U.UUZD (14) 


A AOTO 

— U.Oz 11 


/1 OA 

(12) 


A AO O C / 1 O A 

— 0.0Z3D (13) 


CIO 


0.0/ /l (lo) 


A 1 AA /OA 

0.1 Oo (z) 


A A/l O/l 

U.U4o4 


(13) 


A AA1 A /1 £\ 

u.uuiy (lo) 


A f\1 1 O 

— O.U31o 


(13) 


aaioi /1/iA 
— 0.01Z1 (14) 


Cll 


a f\ni 1 /1 oa 
(J. (J /3 1 (1 /) 


A AOOA /1 OA 

O.OoZO (lo) 


A A/C 1 C 

(J.Uol J 


(14) 


A A 1 AO ( 1 A \ 
U.U1UZ (14) 


A AT /I O 

— U.U34o 


(13) 


A AAO A ( 1 O A 

—0.0030 (13) 


Clz 


A AAOA /1 C\ 

O.OoZO (ID) 


A a/;cc /1 aa 
U.UoDD (lo) 


A AC/1 O 

U.UD4Z 


(13) 


A AAOI ( \ OA 

u.uuy3 (iz) 


A AOTO 

— U.Uz /z 


( \ 1 \ 

(H) 


AA1/1'7/'11\ 

—0.014/ (11) 


C13 


A Afl') /OA 

0.oy3 (z) 


A f\n 1 A / 1 o a 

O.O/lo (lo) 


A AO A A 

U.Uo4U 


(17) 


A AOA/i /1 CA 

U.UzUo (ID) 


A A/l O A 

— O.U4zU 


/1 CA 

(15) 


A AO/CiC /1 A\ 

-O.Ozoo (14) 


C14 


A AA 01 / 1 AA 

O.Oool (lo) 


A AAA"7 /1 AA 

o.oyo/ (iy) 


A A/1 1 O 

0.041o 


/1 OA 

(12) 


A AATA /1 A\ 

o.ou/y (14) 


A AO C C 

— U.UZDO 


/I 1 \ 

(H) 


A AAOI /1 OA 

— 0.00z3 (lz) 


ClD 


a f\n 11 / 1 r 7\ 
0.0/11 (1 /) 


A AAA /OA 

o.oyo (z) 


A A A A 1 
0.0401 


/1 OA 

(12) 


A AACa / 1 /I A 

U.UUD / (14) 


a ai on 
— O.Ulo / 


(A OA 

(12) 


A AAA/I /1 OA 

— o.ooyo (iz) 


Clo 


A AC CO /1 /l\ 

O.ODDo (14) 


A AOOO /1 OA 

(j. (j /yy (i /) 


A AC 1 /I 

U.Uj 14 


(13) 


A AAO/1 (A OA 

U.UUo4 (Iz) 


A A 1 OC 
— U.UlOD 


(ii) 


A A 1 /l O /1 0\ 

—0.0143 (lz) 


CI / 


A A/1 CO" / 1 OA 

0.U4D / (lz) 


A AC f\1 / 1 1 A 
0.0D03 (13) 


A A/IOI 


/l 1\ 

I 11 ) 


A AA/1 /I /1 AA 
U.U044 (10) 


A A 1 O 1 

— U.Olol 


(9) 


A AA/^O /AA 

-0.0000 (y) 


pin 

Clo 


AA/1*71 /n\ 

(J.(J4/1 (lz) 


A A/1AC / 1 1 A 

0.04yD (13) 


A A/1 AT 

u.04y / 


( 1 o\ 

(12) 


A AAC A f 1 AA 

U.UUdO (10) 


A AO 1 O 

— U.Uz3z 


/ 1 AA 

(10) 


A AAAO /1 AA 

— o.ooy / (io) 


pin 

ciy 


A ACAO /1 C\ 

O.ODo / (ID) 


A 1 AA /0%. 

0. lOo (z) 


A A^^ C 

U.Uo3D 


(14) 


A A0^7 /I A\ 

U.Uzo/ (14) 


A AOOC 

— o.uzyD 


(12) 


A AI AI /1/IA 

— o.oiyi (14) 


r^o a 
CZU 


A A/10 A /1 OA 

0.04ZO (IZ) 


a aaao /1 /i a 
0.0603 (14) 


A A/l/lO 

U.U44Z 


(H) 


A AAQ7 / 1 AA 
U.UUy / (10) 


A A1 OC 

— u.uiyD 


(9) 


A A AAO /1 AA 

— o.oooy (io) 




U.UJUO ^ 1 J ) 


u.ujoO ^1 0 ) 


U.UJ 1 J 




o noon n n 


-A 0910 
U.VJZ 1 u 




—0 0041 (\ \\ 


C22 


0.0703 (17) 


0.0769 (18) 


0.0546 


(14) 


0.0055 (14) 


-0.0248 


(12) 


0.0057 (13) 


C23 


0.0847 (19) 


0.106 (2) 


0.0515 


(14) 


0.0099 (17) 


-0.0372 


(14) 


-0.0048 (15) 


C24 


0.090 (2) 


0.089 (2) 


0.0695 


(16) 


0.0069 (16) 


-0.0487 


(15) 


-0.0221 (15) 


C25 


0.0683 (16) 


0.0643 (16) 


0.0566 


(13) 


0.0023 (12) 


-0.0324 


(12) 


-0.0078 (11) 


C26 


0.092 (2) 


0.0623 (17) 


0.0823 


(17) 


-0.0068 (14) 


-0.0358 


(15) 


-0.0085 (13) 



Geometric parameters (A, ") 


Nl— CI 


1.344 (2) 


Cll— HI 1 


0.9300 


Nl— C4 


1.362 (3) 


C12— H12 


0.9300 


Nl— HI 


0.8600 


C13— H13A 


0.9600 


N2— C5 


1.275 (3) 


C13— H13B 


0.9600 


N2— C7 


1.416(2) 


C13— H13C 


0.9600 


N3— C14 


1.342 (2) 


C14— C15 


1.355 (3) 


N3— C17 


1.360 (2) 


C14— H14 


0.9300 


N3— H3 


0.8600 


C15— C16 


1.388 (3) 


N4— CI 8 


1.278 (2) 


C15— H15 


0.9300 


N4— C20 


1.418 (2) 


C16— C17 


1.364 (3) 


CI— C2 


1.347 (3) 


C16— H16 


0.9300 


CI— HI A 


0.9300 


C17— C18 


1.436 (3) 


C2— C3 


1.383 (3) 


C18— C19 


1.496 (3) 


C2— H2 


0.9300 


C19— H19A 


0.9600 


C3— C4 


1.364 (3) 


C19— H19B 


0.9600 


C3— H3A 


0.9300 


C19— H19C 


0.9600 


C4— C5 


1.441 (3) 


C20— C21 


1.377 (3) 


C5— C6 


1.497 (3) 


C20— C25 


1.3927 (10) 


C6— H6A 


0.9600 


C21— C22 


1.378 (3) 


C6— H6B 


0.9600 


C21— C26 


1.494 (3) 
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C6— H6C 


0.9600 


C22— C23 


1.369(4) 


C7— C8 


1.382 (3) 


C22— H22 


0.9300 


C7— C12 


1.3925 (10) 


C23— C24 


1.366 (4) 


C8— C9 


1.378 (3) 


C23— H23 


0.9300 


C8— C13 


1.497 (3) 


C24— C25 


1.362 (3) 


C9— CIO 


1.360 (3) 


C24— H24 


0.9300 


C9— H9 


0.9300 


C25— H25 


0.9300 


CIO— Cll 


1.364 (3) 


C26— H26A 


0.9600 


CIO— HIO 


0.9300 


C26— H26B 


0.9600 


Cll— C12 


1.366 (3) 


C26— H26C 


0.9600 


CI— Nl— C4 


109.55 (18) 


H13A— C13— H13B 


109.5 


CI— Nl— HI 


125.2 


C8— C13— H13C 


109.5 


C4— Nl— HI 


125.2 


H13A— C13— H13C 


109.5 


C5— N2— C7 


119.54(18) 


H13B— C13— H13C 


109.5 


C14— N3— C17 


109.63 (17) 


N3— CI 4— C15 


108.52 (19) 


CI 4— N3— H3 


125.2 


N3— C14— H14 


125.7 


CI 7— N3— H3 


125.2 


C15— C14— H14 


125.7 


CI 8— N4— C20 


119.24 (17) 


C14— C15— C16 


106.91 (19) 


Nl— CI— C2 


108.3 (2) 


C14— C15— H15 


126.5 


Nl— CI— H1A 


125.9 


C16— C15— H15 


126.5 


C2— CI— HI A 


125.9 


C17— C16— C15 


108.2 (2) 


CI— C2— C3 


107.55 (19) 


C17— C16— H16 


125.9 


CI— C2— H2 


126.2 


CI 5— CI 6— HI 6 


125.9 


C3— C2— H2 


126.2 


N3— CI 7— C16 


106.70 (17) 


C4— C3— C2 


108.0 (2) 


N3— CI 7— CI 8 


122.69(17) 


C4— C3— H3A 


126.0 


C16— C17— C18 


130.61 (19) 


C2— C3— H3A 


126.0 


N4— CI 8— C17 


119.61 (18) 


Nl— C4— C3 


106.62(18) 


N4— CI 8— C19 


123.84 (18) 


Nl— C4— C5 


122.36 (18) 


C17— C18— C19 


116.54(18) 


C3— C4— C5 


131.0 (2) 


C18— C19— H19A 


109.5 


N2— C5— C4 


119.52 (19) 


C18— C19— H19B 


109.5 


N2— C5— C6 


123.74 (18) 


H19A— CI 9— H19B 


109.5 


C4— C5— C6 


116.74(19) 


C18— C19— H19C 


109.5 


C5— C6— H6A 


109.5 


H19A— CI 9— H19C 


109.5 


C5— C6— H6B 


109.5 


H19B— CI 9— H19C 


109.5 


H6A— C6— H6B 


109.5 


C21— C20— C25 


120.03 (19) 


C5— C6— H6C 


109.5 


C21— C20— N4 


120.84 (17) 


H6A— C6— H6C 


109.5 


C25— C20— N4 


118.90(19) 


H6B— C6— H6C 


109.5 


C20— C21— C22 


118.1 (2) 


C8— C7— C12 


119.60(18) 


C20— C21— C26 


120.66(19) 


C8— C7— N2 


121.35 (16) 


C22— C21— C26 


121.2 (2) 


CI 2— C7— N2 


118.78 (17) 


C23— C22— C21 


121.8 (2) 


C9— C8— C7 


118.4 (2) 


C23— C22— H22 


119.1 


C9— C8— C13 


120.9 (2) 


C21— C22— H22 


119.1 


C7— C8— C13 


120.72 (19) 


C24— C23— C22 


119.7(2) 


CIO— C9— C8 


121.8 (2) 


C24— C23— H23 


120.1 


CIO— C9— H9 


119.1 


C22— C23— H23 


120.1 


C8— C9— H9 


119.1 


C25— C24— C23 


120.0 (2) 
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p (\ p 1 n p 1 1 

C9 — CIO — Cll 


119.0 (2) 


P a C po A TTI /I 

C25 — C24 — H24 


1 OA A 

120.0 


C9 — CIO — HIO 


120.1 


p^l pa a TTa/1 

C23 — C24 — H24 


120.0 


pi i a TT1A 

Cll — CIO — HIO 


1 a n 1 

120.1 


f • ~\ A PaC p^ P\ 

C24 — C25 — C20 


1 a n a /a\ 

120.4 (2) 


CIO — Cll — C12 


1 1 A 1 /OA 

120.1 (2) 


p^>/i poc inc 

C24 — C25 — H25 


1 1 A O 

119.8 


/"■ifl pi i TT11 

CIO — Cll — Hll 


119.9 


P^>A POC TT1C 

C20 — C25 — H25 


1 1 n o 

119.8 


C12— Cll— Hll 


119.9 


C21— C26— H26A 


109.5 


Cll— Cl2— C7 


120.3 (2) 


C21— C26— H26B 


109.5 


pi 1 PI O TTI ^ 

Cll — C12 — H12 


1 1 A O 

119.8 


Hz6A — Cz6 — HzoB 


1 nn c 

109.5 


/""7 rn T T 1 1 

C / — C 1 2 — hi 1 2 


1 1 a o 
119. 0 


PT1 pi/; t to z:p 

Czl — Czo — HzoC 


1 AA C 
1 09. J 


P O PH TTI T A 

Co — C13 — HI 3 A 


1 AA C 

109.5 


Hz6A — Cz6 — HzoC 


1 nn c 

109.5 


po nn TTi in 

Co — C13 — H13B 


1 AA C 

109.5 


Hz6B — Cz6 — Hz6C 


1 nn c 

109.5 


r a xt i pi pi 

C4 — JN 1 — C 1 — C2 


0.0 (3) 


pn p i a pi r 
CI / — JN3 — C14 — CO 


-0.2 (3) 


xt 1 pi p^i 

JN 1 — CI — C2 — C3 


A A /") \ 

0.0 (3) 


XT'? p 1 /] pic pi/; 

N3 — C14 — C15 — CI 6 


0.7 (3) 


p i /" < --\ P "> p ^ 

C 1 — C2 — C3 — C4 


-0.1 (3) 


p i p i i— p -i /- p •] ^7 

C14 — C15 — C16 — C17 


-0.9 (3) 


p 1 XT 1 /" • /I P O 

CI — JN 1 — C4 — C3 


A 1 ZO\ 

-0.1 (2) 


p 1 /i XT'? pn p i /_ 

C14 — N3 — C17 — Clo 


-0.4 (3) 


CI — JN 1 — C4 — CD 


1 TO CI /1 0\ 

1 /8.53 (18) 


p 1 /I XT1 p 1 -7 PI O 

C14 — JN3 — CI / — Clo 


1 no o 
1 /o.o (zj 


P^ P*) P A XT 1 

C2 — C3 — C4 — JN 1 


A 1 /") \ 

0.1 (3) 


pi r p i , pn xn 

C 1 5 — C 1 6 — C 1 7 — N 3 


n o /">\ 

0.8 (3) 


piO pa p ,1 p c 

C2 — C3 — C4 — C5 


1 "7 O A /a \ 

-178.4 (2) 


P -1 £■ p 1 /" p -1 ^ p 1 Q 

CI 5 — C16 — C17 — C18 


1 i o i /a \ 

-178.3 (2) 


p -7 XTO /"* C p /I 

C7 — JN2 — C5 — C4 


1 *7zT 1 A / 1 ^\ 

—176.19 (16) 


pi/\ xt/1 p 1 o pn 

C20 — JN 4 — C 1 8 — C 1 7 


no n /io\ 

-178.17 (18) 


C / — JN2 — C5 — Co 


2.9 (3) 


poa xt /i no pin 
C20 — JN 4 — C 1 8 — C 1 9 


1.2 (3) 


xt 1 p /i pc xto 

JN 1 — C4 — C5 — IN2 


1 a /a\ 

3.2 (3) 


XT'} pn PIO XT/1 

IN 3 — C 1 7 — C 1 8 — JN 4 


2.2 (3) 


P "> p yl p r 

C3 — C4 — C5 — N2 


1 T O f /a\ 

-178.6 (2) 


p i s- p i ^ p i o XT /I 

C 1 6 — C 1 7 — C 1 8 — N4 


1 i o o /a\ 

-178.8 (2) 


XT1 p /I p C Z' /l 

JN 1 — C4 — C5 — Co 


1 *7zl A 1 / 1 A\ 

-176.01 (19) 


XT'? pn p i o pia 

JN3 — C17 — C18 — C19 


-177.2 (2) 


p*> p a pc pz: 

C3 — C4 — C5 — Co 


2.3 (3) 


pi^: pn pio pin 

C16 — C17 — C18 — C19 


1 O / /I \ 

1.8 (4) 


r~\ r \Tri P^7 po 

C5 — N2 — C7 — Co 


-91.5 (2) 


p -1 o XT yl p 1 /\ PI 1 

C 1 8 — N4 — C20 — C2 1 


-93.6 (2) 


t~ • r \ti p ^ pi i 

C5 — N2 — C7 — C 1 2 


94.5 (3) 


/~< i o xt /i pan p< ^ c 

C 1 8 — N4 — C20 — C25 


91.8 (2) 


ph p^7 r~*o f ' A 

C 1 2 — C7 — Co — C9 


-0.7 (3) 


pic pan pa 1 p -> -> 

Cz5 — CzO — Cz 1 — Czz 


n t si \ 

-0.7 (3) 


xto r^o r~r» 

jnz — c / — Co — cy 


1 HA fn\ 

— 1 /4.o (2) 


XT A pon pa 1 poo 

JN4 — CzO — Czl — Czz 


— 1/5.18 (18) 


P -1 a pt p o 1 1 

C12 — C7 — Co — C13 


1 nn a /a \ 

177.2 (2) 


C ^ a c pan /" " a i pa /" 

C25 — C20 — C21 — C26 


w n o 1 /a \ 

178.1 (2) 


N2 — C7 — Co — C13 


3.2 (3) 


xt a f " a <\ / < a 1 p a /T 

N4 — C20 — C21 — C26 


3.6(3) 


p -7 p o ppv p i (\ 

LI — C8 — C9 — CIO 


A A / A \ 

0.0 (4) 


p^n pti pn PT) 

C20 — C21 — C22 — C23 


0.7 (3) 


r°. ro no 


— 1 77 8 HI 


Clh P91 r?? r?^ 


— 1 78 1 tl\ 
1/0.1 \Z. ) 


C8— C9— CIO— Cll 


0.9 (4) 


C21— C22— C23— C24 


-0.1 (4) 


C9— CIO— Cll— C12 


-1.2 (4) 


C22— C23— C24— C25 


-0.5 (4) 


CIO— Cll— C12— C7 


0.5 (4) 


C23— C24— C25— C20 


0.5 (4) 


C8— C7— CI 2— Cll 


0.4 (3) 


C21— C20— C25— C24 


0.1 (3) 


N2— C7— CI 2— Cll 


174.5 (2) 


N4— C20— C25— C24 


174.74 (19) 


Hydrogen-bond geometry (A, °) 








Cgl and Cg2 are the centroids of the C7-C12 and C20-C25 rings, respectively. 




D—H-A 


D — H 


R-A D-A 


D—H-A 


Nl— H1-N2' 


0.86 


2.27 3.070 (3) 


154 


N3— H3-N4" 


0.86 


2.30 3.108 (2) 


156 


CI— HIA-Cgl m 


0.93 


2.70 3.488 (4) 


143 


C14— H14-Cg2 iv 


0.93 


2.75 3.531 (3) 


142 



Symmetry codes: (i) -x+l, -y+2, -z; (ii) -x, -y+1, -z+2; (iii) -x+l, -y, -z; (iv) -x, -y+l, -z. 
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